In this section we will learn how to factorise quadratic trinomials where the coefficient of x? is not 1, 
and we cannot remove a common factor. 


Consider the quadratic trinomial 4z? + 11x + 6. 


Using the FOIL rule, we observe that (4x + 3)(x + 2) 
= 47? + 8x + 3x +6 
= 41? +117 +6 
We will now reverse the process to factorise 47? + 11x + 6: 
da? + lla + 6 
= 4x7 +82 +32 + 6 {‘splitting’ the middle term} 
= (4a? +82) + (37 +6) — {grouping in pairs} 
= 4a(x + 2) +3(x +2) {factorising each pair separately} 
= (da +3)(x +2) {completing the factorisation} 


But how do we know how to correctly ‘split’ the middle term? How do we know that 11x should be 
written as 82+ 3a rather than 61 +5x or 10x +? 


Example 15 NT KNK: Self Tutor 


Factorise: 
a 3a2+172+10 b 67? Ur 10 


a For 3r? +17r +10, ac= 3x 10 = 30 and b=17. 
We need two numbers with sum 17 and product 30. These are 2 and 15. 
3a? + 177 + 10 = 37° + 27 + 157 + 10 
= x(3x + 2) + 5(3x + 2) 
= (3x +2)(x +5) 
b For 6x?— 117 —10, ac=6 x —10 = —60 and b=-11. 
We need two numbers with sum —11 and product —60. These are —15 and 4. 
. 62? — 112 — 10 = ôx? — 150 + dx — 10 
= 3x(2x — 5) + 2(22 — 5) 
= (2x — 5) (31 + 2) 


1 Consider the quadratic trinomial 32? + 7x + 2. 
a Factorise the expression by ‘splitting’ the middle term into: 
i +60+u ii +r+6x 
b Are your factorisations in a equivalent? 


2 Fully factorise: 


a 20045243 b 2a? + 132 +18 e 722493042 
e 37? +80+4 f 372 + 167 +21 g 87?+142+3 
i 67?+5x+1 i 67? +197 +3 k 102? +177 +3 


3 Consider the quadratic trinomial 4x? + 4x — 3. 
a Factorise the expression by ‘splitting’ the middle term into: 
i +62 - 22 ii —27+6z 
b Are your factorisations in a equivalent? 


4 Fully factorise: 


a 222 —97—5 b 322+5r—2 € 312—5x—2 

e 22? +32 -5 f 57? —8r7+3 g 1122-92 -2 
i 32? — 177 +10 | 522-132 -6 k 327+ 102-8 
m 222 +9x—18 n 1522 +z—2 o 212? — 627 —3 


32? +137 +4 
214? + 17 +2 
142? + 372 +5 


22? + 3x — 2 
Qn? — 32-9 
2x? +177 —9 


Example 16 | | Self Tutor 


Example 16 =) Self Tutor 


Fully factorise: = —5r?—7x +6 


We remove —1 as a common factor first. 
52? — 7x +6 

ire === 

= -[5x? + 10x — 3x — 6] 

= —[5x(x +2) — 3(x + 2)] 

= -[(x+2)(5x—3)] 

= —(x+2)(5r — 3) 


For 5r?+7r—6, ac=—30 and b=7. 


The two numbers with product —30 and 
sum 7 are 10 and —3. 


5 Fully factorise by first removing —1 as a common factor: 


—3r? — 1 +14 b -5r?+11r—2 c -42? -92+9 
—97? + 127 — 4 e —8r?—14r—3 f —1272 + 167 +3 
Show that (32 +5)? — (2x — 3)? = 5x? +427 +16 by expanding the LHS. 
Factorise 51? +427 +16 by ‘splitting’ the middle term. 

Factorise (32 + 5)? — (2r — 3)? using the difference of two squares. 


eo Ree 68 œ urn aa ax M 6 a N G 


1 3247042 

= 327 +6r+1+2 
3x(x +2) + 1(2+2) 
= (z +2)(32 +1) 


W 347242 

= 32? +2 + 6x +2 
a(3r +1) +2(37 + 1) 
= (32 +1)(2 +2) 


Yes, as ab = ba. 
(2x + 3)( +1) b (2x +9)(x +2) 
(7x + 2)(x +1) d (37+1)(x +4) 
(32 + 2)( +2) t (30+7)(2 +3) 
(4x + 1)(2x + 3) h (7x + Ume +2) 
(3x +1)(2r +1) i (6x +1)(@ +3) 
(5x + 1)(2r +3) 1 (7x +1)(22 +5) 
i (27+3)(2x—1) ii (20—1(20+3) b yes 
(2x +1)(2— 5) b (3x—1)(x+2) 
(3x + 1)(@— 2) d (2x —1)(x+2) 
(2x+5)(x—1) t (5x—3)(x—1) 
(117 + 2)(x — 1) h (2x +3)(@ —3) 
(3x — 2)(2 — 5) i (51 +2)(x —3) 
(3x — 2)( +4) 1 (22 —1)(@ +9) 
(2x — 3)(x + 6) n (5x+2)(3x—1) 
(212 + 1)(z — 3) 
06 + Tr — 2) b -(57—1)(x—2) 
—(4x—3)(x+3) d —(37—2)? 
—(4x + 1)(2x +3) t —(6x+1)(2x—3) b (5x+2)(2+8) 
(3x + 5)? — (20 — 3)? {ac = 80, b= 42, split is + 40x +2x) 
= 9m? + 30x + 25 — [4a? — 12s + 9] © (3245)? — (27 —3)? 


2? + 427 +16 


jz? + 302 + 25 — 47? + 127 — 9 


= (32 +5 + 2x — 3)(3x +5 — 2 + 3) 
5x + 2)(r +8) 


